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m m m 

mtLxm^^iM-^^zit. mm^imt^Tzibiz. "tJvmm^mT^mm^w- 
mmzm^-r^m-^^^-m-c^'Drzo 

ia^Tfs. miMmm^^^tbxm:^'7.mm^m\:-^n^\z 
m\ ^wm:^xmtmm\z-D\.^x\t. mmmxKimimmf)m^m-^ 
n^^vizu-Dxtx^^^o ^(Dtztb/u \^uti-t^>m (ho , -mitm 
m (CO) > ^mmm (nox) mo^mmnm^m^f^m'^j^.y'JXD 
^^'^m.-^^mtti'DX\^^E.7i^%(D^^-f}m^^ z.n^-m-i3(D^)i^x^m 

zovx. :Lyvymmm(D^wmm\!&m.mm-^n^^o\zf^'Dxttz 
-Ijx. jL>z;>(DihW]m.wzmii!,'^n^^m^n<Dmf)^^n-x7y'y-^ti 

43ViT(i. x>v>$&if]it^cD 1 4 O^fa^OCo Id-trans ient^ 

- H T±^tT-t)-< ^ ji'TS^th $ fi:#mfi © 6 0 ~ 8 0 % m^H!, $ nx 
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^^^r't^mK)x>i;y\zm^i-^xm%:»xM.m(Dm^mmizmm^m^ 
tzK>. f^%(D;\-tiAu^^^(D^^?^m^y\i^fzmz. ±:)vmm.^n<Lti 

tz^t^. '^^(Dm'n(D;\-t5hm'^mz^h^x\t. m%.(D^m^^^tL 
X. •^)mmm'^^tf^^^o\zmm^^mmz^i^-^tix\.^^%m^%E 
xh^o zofzt^. mmtm^^7.t(Di^mmm^m±^it^rzib\z. mmm 
•^^n< LxiDm^mi^^^^x^m^'^nxi^^^f)^. mmmm(Dm±iz\t 
mmf)^$>^. ^Tz. mT^mnj&^iz^'DXJft-t^timt^ji^^^^^tirjii^^ 
ti^^oTzzt^. m\:m^(Di^±\zm^i}^^orzo 

W.IZ. mtm^^\^±-^it^rzib\zmi^t^mmm^m'^brzm^izit. m 
w^mm^^x$)^B^m^^m\zmozttU'DX. h(Dm±^m<(D 
^u^bt. mumf)m<ti^:it-f)^'b. ^mzm^xt-{-^mmxt^m.m(D 

mmM^^^(Dtfi^fj^. M^mt^^Ki-mmmr^ztizuD. mmmzm 
m^vL(DmM^mzo^<t^^^bx. m m^^m <r^^ mm^^$> -d tz . 

^ZX\ 1^^03 5 8 -4 3 2 3 8^1^$g(CJi. iz;i/iiJ§f^cr)^®||^Ji^T 

zt\z^^. 't)yM^mmt^(D^^mn^mi^t(Dn:§:i^m^±t< lx^ 

■t)yM^^x'onf}^<htiin\zm^'Dxm'7^'^rz± 
y^y^j\-tii^mmi^. Rzf. wa^j^mw^-tjim^^m^^x^^mw]-^'^ 
^ztx^jwM^yji^ (t)yM^(Dm^ijm^^ro ) xtjim^^mr^ii: 
^/\=Lij j^m7tW(Dm^ijmmm'^nx\^^^. 
Lf)^bu^^ib. zmmm5 8 -4 3 2 3 s^{^^wzmm•^nrz/\ILtlAm 
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Li)-^Lti,ii^^. ^(Dit#^¥3 - 15 10 4 <^^'Amz^^(D/\ZLti I^mitW 
X\t. ^L)VM.^l5\p\\Z^\^^X^)Vm^^Wti'^m^V^tU'DX\t^^^h(D(D. iz 

)yM^\zmM.um'^-^\p\\zi6\^x\tmmtmihmzi^iii^nx^^u\^, ^^-d 

X. mj^LTzWm^S 8-4 3 2 3 8 ^^$g}CF?B^$n^cA-;*J A^B^^IrI 

Mic. 2 3 5 8 o^i^^iiis, ^^^<Dm^^-t)yM^:^\^t 

\^\zii^^xm^M(D\}n&f)m\^\^t tt^^ \zmM-^'iirz/\=Lti i:.m^^ 
^m^-^tix^^^^, 

z.(D^mw-5- 1 2 3 5 8 0 ^{i^mzm^•^tlrz/\:=.tlI^m7^i^^z^^^x 
It. mmLtzi^mmb 8-4323 s^'j^mRzs^mw-s- 15104 9^^ 
mz^^-^tirz/\=.tij^mm^tmm(D±)yMmm-^(Dmmm^mm\zx^ 
^mm(Dm±\ziuxx. ±)yM^ij\^izmw.uijj^\zii^^xhmm'^^i^t-r 
^ztiz^-Dxmmmo^m^^mibnxi^^^o 

bf)^Lm^<b. ^(DBihf)^-t)VM^1f\^\Z)5\^^XmMhX^^^Z.tf)^'^. ± 
)yM^1j\^OiiM&W\Ziin^^m<7)l^^\t-'mx$>^o Z(Drzib. ±)VM^ 

mn^t(Dfi\(Dif^Kim'^mmmzm±-^'^^ctf}mmx^^t^^omm 
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Uii. Wm^s 2-11961 i^i^^T't), CM^IjI^) \z 

x^m^^^m-^^x^^^i)^. ^#r^¥5 - 12358 on{i>mtm^(Dmmf)'i 
^m\im\^±iz\tm^Lu^\ ttz. wmms 2 - 1 1 9 e 1 i^^^igTi^o^ 

mmmm^x(Dftst!m^^mmt^zt\z\tfj:^^^. ^^BjcD^gi-r^^^:^* 
7.tmmt(Dnmm(Dmmmjim:i^\z\t^<t^u^\ 

Mn. 7.5^yuxMmmiz^^±)mmmmx$>^^^)i/\=.t}Ami^^ 
x\t. iijyM^yfi^iz. ±)yM^:^i^tw.^t ^ijmzn^-^u%^^^zsrzm 
$>^rm^m^^x±)yM^:^\^\z^^j^!&LrzmjB^mm-^rix^^^o 

mmtt^iht^\^^i]x^nm(Dit^Kjit^m^mi^tLxmm^n^/\-tiA 
mmi^tLx. ^mmm-^^-oimmmx$>r)u-fy^<b^imm^\zmnrz^\i^ 

^mmt. ±ULrzm^mwi(Dmm!^s\z^^xu-^tirz^(Dx^K) . ^c^g 

^mmr^h(Dtbx. ^i^tmmt(DnKim^m±-^itrz/\=.tJi^m^i^x 
$>'dx. ^\z. jL>iy>m(Dm:^7.mmtLxji>z^>i5.mzt^mr^z.t 
^^'^mrmmm^^RmmMi^mz^ntz/\^tjAmj^i^Rxs^(DW:mij 
^i^m^r^ztiz^^o 
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^'^^%m(D^^m/\i:.iihmi^mz^\.^x\t. ^^(D^L)VM^\z'D\.^x. n 
m^-'-^(Dmm.(DmMmK -'yj(DmMmzm^m^tmi](DmMm\zi6 
^'^^m&tt^K\r^z^-mm±'BLXSmmn±mm'^\^'^o ^o\z. ^L<\fM.i^ 
\zihmt\mttmi^^\^^o^o\z. tn^ti^mzi^^-r^z.tf)^x^^. 
*^c. ^i^mzm^^titcmMmt. w-mmzmm-^ntzmMW^t^m^^^tz 

^^m(Di^m/\-ti h,mmmz^\.^x\t. -k;^ii^S(D#^{IoliT. ^-t^p 

^^^^^'^^'^titimmz^Lu\^±)VMmm^Lu\^i^mt-f^ztiim 
sbvi. sfc, ikmz^^-^nrz.mm.\z^n^'i^^-^^(D^^^, ^'bu^Ki 

^^W-^xi)m^X'tf^\.^^o\zr:bcth-^t^Xh^, :l^LX. #^bS4 
9-6 3 8 2 1 ^Wi^ 5 6 - 1 2 9 0 4 2 ^l^lgtl^^nxi^^ J; 3 

h^z.ttm^i.^\ hf^Lut^^. T^mo^^m\t&tim^(Dm±^m<(Dx. 
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rc^^(Dmmwzid\-f^\!}i(DmM^^rz\txRm<Dmi&^^uz<'m^. "to 
^^mf^-r^m.M±r$>-DX-t)m^ij\^t\tm^ijmz. mn^mKiMLx 
LT^^^zthttf-^LhK '^i^(D\}nau^ih\zmxn\-£. iU(Dmwi^i'<\m 

't)vm^ir^m\zmfr^mK)m-rz.t^m^L\^\ m-^. [h(Dmm\mf}^<i:^ 

X. ^mzm^-^rirzmm(Dmmmz^-Dxm^-^n^'t)yM^t. ^st*: 
\zm^-$rirzmm(Dmmwz^-Dxmj^-^n^'t)vm^t^^. ^mm\zmnm 
febTi^T^bcfcVio ■^jyM^fj^-^tm^xuK. mm(Dmmmrji^'\z)yM 
mm^vtzikmt-r^ z. tx\ Amyti^^<Dm.^<Dmnf)mu.-^n. 

mi2Fimmzmf$.-^n^±)yM^m^At. ±)yM^mmA(DM^nznt3^') > 
^'mmzn^-fibtifz-^DyM^mmBtLx. ±)yM^m^Atimmzmj^-^n 
rzmm(Dmmmz^-Dxm^-^n^±)yM^^t/vrzmmx\ ■t)yM^mi$.B 
\z\t^mmzmi^-^nrzm^<^mM^\z^-Dxmf^^n^^)yM^x^^z 
^tT. ±)yM^m^Bp^(D±)yM^(Dmmm-^^t)yM^m 
i$.An(D±)yM^(Dmmm-^xKihm<v. 75^0. ii)yM^m^B\H\z^^^x 
\Hmuf)^ibnm^\zi)^nxfmmzmm'^m<t^f)^$>^^^\tmm.Btmm 
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$^4 5-8 0 %i:T5:i<h;5>^'$?^bV^o :i -5 Lfc <h#{lJi. ?^MA- 

(Dm^u^m^\^-r^;it\z^r)^ -tjimm^itm^mm^'MMmtr^o ^ 

Mta 0 . 2 0 ~ 1 . 20 mmT'fe D , ±)V^mt. 50~600cp 

(D'i^m^m\zi!hB^mc^^^tx\ mzmi'f-'m^mti^i^±-^-^^z.ti)^ 

&il^®(7)m$(Dtg^.TS^Va Iley Level TiUO XU^tT 

^t. mv^^&mm'^xhmm^mx<D^m'f-ik'^m(Dm^itf)^\^±t^-fy^. i 

OX^mommx^t. Y a \ ley L e v e 1 ^^{k^-a-TfeJiJS'ltBgHg 
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t^tth\z. mmmmzmm^ntzmmf^^iz^r) . mj.'f-ikmm-^^+^iz 

^m-^n^tl^omAf)^$>^o m'M/\~tlAX'hV a l l ey Le ve lii 

:K\zx^^=f(Dm^f)^^^^^^ 2 0 %&.±rm^t^iL-Drz^tJi^\tuf)^':>rz. 
^mmTBt-r^ztx\ io%u±xh9J}M^^m:k-r^o ^^zzo %u±t-r 
^ztx. m^m^-'mt\^±-r^(Dx\ i&m/\::.ti Ammi^^m^Tzmii- 

mxh^o MMJ^-^ 0. 3 OmmTs ±)l^^2 0 0 c p s i 

hJ\:^tiAmmmzx^w^i^^^^y-( jv^-om^^iz. z t 

X \ 5%75^^)3 0%lCVa 1 1 ey Level ^m±-^^tztZ^. SS(Z) 

^wA^\~t!hm'^^x\t^%^m(Dt^mm^±.xh'Dfz-bK m.w\:^tih 

m2b\t. J\::Lt5 l,W^W<DmmMM^^(DUB.^^-tV alley L e 
V e 1 ^Tfc^mmxtb^. :iZX. Valley Level t\t. ^MU 

■^mzxKi 2'A7tmzm^btzmm^m(Dm.-^y'-^^M^L. ^m(D&mt 

m^brzt^\z^i^m4 3iziin^mii4 lu^o^mmomm^. mm±m 
miz^f^^itmozt^^^Oo 

^/\=itiAmyti^<D't)imm^m'^mm\^^<Dmji\H^m\zmmLx. 
^m^(Dm:»xm\:mmmui^tLxm^i^ti^o zom-^iz^t. mmm 

IKtaO. 0 10-0. 1 2 OmmT'SD, -feJl-^^fi, IR^a2 0 0-3 
0 0 0 c PS i i±)V/^1j^>9') X$>^Ctf)m^b\^\ 

xm^t^yjf^. fe^v^i, ^n^(D^'^Lrzyjm(D^^tnx%^^\ 
-mz\t. ^W]mmmij7.m\:mmti.x. d-^x^^ hMA-;^A^ 
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NO x^jItcI-^ NO xMTcMi^. h^^At. m\YM^m-^ 
'l4Wti#J:^fX VO C (Gaseous Organic Compound 

^ z. t-h^-^^^m-^h^z. t \z^t> 0 < . mm(D^^tLx^m/\::^tij^m 

m^m'^(D^mm/\i:.t}Mmmz^mLrzmmn>n-^t^. ^K\zm^ 
mm\\zmmLtzm:^xmmmm^>^^~-^i-XT-Ahiim^n^o 'Mmta 

v^/iMi^n > A'-^ ^Efi S^mcOT9St#J \z \t±U L fciSMA - :^ A 
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^Xt (Non-thermal Plasma), ^TzU. T-f ^Pj^^ic^ 

^nm$>^^^mmmm:^mzmmui^tbxmmT^. mMm^f^^(D 
^giJiim^iip$it-^»45'>^fflxA'7j^i/-va >xxxA-.m^Ji^T^ 
mt^. w.iz\t. ^>}<'i y^/'i^-^jitLrmm-r^. m^^h^o 

mmn^mitLxm^^^:iti^mt-r^^m/\=-tiAmjti^(Dn'^yjm^^ 
^fz. :^mM^z^n\t. ^mm\z^m^^mmnx\zxr}M^Lx^^. ^ 

mi (a) :^mn\z^^^WLW\::^ti hm^^W(D-'^m^m^^-^ 
mmmx^^o 

m 2 ifm:^\zm^'(!^w\-t!i^m'^wm\(Dmmm^^^r^Mmx 
$>^. 

mxh^o 

mA\t. ifmmz^.^w,w\:::-tshm'^w<D'^\zm<D%imm-^m'tmm 
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me (a) ~ (c) ft, :^^m(D^m^\=-tiAmmi^(D^ii!,j^Lm\zBmiz 

Ell 1«, m^^ttHl^cDf^^^^T^*^:7T^^o 

gll 3 (a) (b) *^Bjlc^^?^llA-:^A^jg#:cDH{C5?'J(^^IS?^ 

12115 (a) ~ (e) *^HJ(C'0^^i^ilA-;^ A^jt^*:<DMlCS'JO^ 

Ell 7 (a) (b) tt, 2^^BJtr'0^^?^EAii:^Am3t#:^m^i^^*ffl7 
018 (a) (b) 2^^H^(i'P^^?S^A-±fAl^ii^^S^:^Xif{kfflM 

lai 9 (a) (b) \t. i^'mi\z%^mtJ\~tiKm^'^^^\-n7.mmft 

EI2 0 (a) (b) \t. *%0J(i'^^iSMA-;tJA^ii#:^S^;^3X^f{b^M 
^^□>A-:57i:bTfflVi^^^a)EMJ^^OS(CSiJC7)-f!l^^ri5£BJ^T^ 
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m2 4\t. /\::.tiAmjtw\ziin^-t)vmmt-t)i7i^t!mmRv^GSAt 
Level ^m-rmmmx$>^o 

3>'yxy'A\zm^^^^(Dmmmmo)-m^^tmmm'c$>^o 

OT, ^^m(DMm(Dmm\z-o\^^rmm^mmLUf)^ibmmt^^^. *%b^ 
^^i^jsr(D^m(Dmmz^M-^n^h(Drfjii^:itm^^^i:-htii^\ 
mi (a) (h) \t^^miz^.hmm^\=-tiMnmi^(D-'^mmm^^Lr 

mik^(Dmm^'(^mz'i^i^Lfzh(D-T:^h. (.^xrM'^(D}\-tiL.m7^w^ 
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Yift^is^bTv^^o t^io. mi (a) ^\z\tmm'^^iKtbti.^^m^. -d 
mi (b) \mi (a) \ziin^mAA' ^mo. ■t)yMm2\zm=7tj.mM 

(Y-Z¥®) 5:^LT43l9, mz. Ml (a) \mi (b) ^OUBB ' 

u^^\z^fftti^^o\zm^-^nxu^o ^UT, ■\L)yM^2^mT^mm 
3m±<D^mu4\t. ±i)vm^^M\zii^^x\tm^}dy^D^^-Drmwm 
u^m\zm^^nx^^^o 

zzx\ ^mu4(Dm^\fy'^i:)tu. ±)yM^mm^^iEijmx^^mn 
(D/\iLtJAm7Bmzidn^^m^tmm\z. ^tc. ^m^4(D^(DMm\zm 

\z^m:-r^^^\z-^(DfmD^^-DXi^LmLx^^^zt^^^oc ^tz, ^ 
m^4f)mwmu^w\zmf^^nx\^^t\t. j^m^^i^ i om-^ 

\z\t. mnt)i(Dmj^.^ •D^r)i^^(D^j^t^^^mw\mu^mzmj^'^nx 

wx\t. ^n^ji'^^^niDvomAcD^wf)^. ^mmm^-^n^mmu 
1 (a) «igii ih) (DBB' \z^n^x-Y^mmx$)^f}^i^. mi (a) 

\Z^\,^XYl^(DiElj\^\Z&tU-DX\^^^^m^\t. ZW5^\zm^(D I / 2 

'i^^-ffifzmi (b) ^(Ducc \z^\'^^x-Y^m\zi6\^x\ts y$a© 
iE::^[^}c[H]i;;^j:^. nmz. Ym(Di£j5]p\\zmtf^-ox\^^^mMmtmzY 

mzm^A 3 5 ^i^mz^m-^'dix'^^^r^ ^ . Piii s 
■\L)vm:^2(Dmmmtmt-''^xh^timm^^timi\:r^z.tx. 
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Ell (a) tn^(D-tjyM^mm<Dmm^7^Lxi^^o mi (a) (DiDvm 

m±f)^\^^^'Dx^^rzt^.m2{z^Lrzii^m/\~tiAmmi^i i {i^si^^Tfi, 
±jim^i 2^M^t^)^\^-r^2m.omm^i 5\zio\,^x. 2m.t%a^ 

\z)5\^^xmmmzmt-r^:ittti:K). ^^^7.mnm^^^tu-DX. m-^ 
7.tmm.t(Dmjs.i^mf)^m\z±t< u d , wi\:mw\^±fim^n^ t^^'D 

\zm^-^n^h<Dx\tu\^\ -D^o. ^^(D±)im^\z-o\,^x. ^fsj-r^- 
ii^(Dmm<Dmmmt. -yjommmziii^-^^matmij^^mmziiif^m 
atf}m^^\zamm±Rzsm^m±-^^\^f)^^^'^o^o\zmmzm}^Lxh^ 
<. ^fz. K^^\zamtBv^t^^\^f)^^^^o^^\z'^mzmf^Lxh^t>u 

mx\t. mi (a) ^m2\Zm-^n^^oiz. j^MA-:^A+i3i^*l • 1 

i(Dm:^]^tmij\^<Dmm\z:^n^m-mub • i5(DBi!h\t. i'D(Dii)yM 

^(Dj^m (mm) ^mt^^mxh^o ^^-dx. wt:^\^(Dmm\z'D 
\^^x\t€^mm±RzSB^m±f)^\^f}^^^'^o^mtLrz^^. m:^\^(Dmm\z 
'D^^x\muta^i)^m^^^'^o ,i:ovtmt-r^ z. t h-^mx^^. 
at, m:^\^tm.yi\^o)m:^(Dmmiz^\^^xmmtamf)^ip]M^^vmm 
tt^t. ^^z^m^b-i 2 3 5 8 o^'A^^^mLxmmbrzmK) . -t 
)yM^[Hx(D^x(DWM^^nmzti.K)B<. mr^mmmf)m^nm< 
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9 9#J) H®1t(DA-:^Amig^^^fflV^fcMiK^9 6 ^SHML, 
b7!)^fei^ll/N:i:^A^3i^S:fflV^fcMt^^9 5a):^$<&. ^:^(DS^(DA- 

^tz. mij\zm'M(D/\::ztiAmmw^mmt^ '^yj\z\mii)v^m(D^w\ 

^Tz. mmzj^^-^ntzmmziin^^^^momm^. ^'bmz^bx 
^m^x'i^^< Lx. n-mux\tmnm\z±)yM^^m:»7.i}mmxtu^^ 
^m. o^D, mnmziz)yMm^mm^nrz^mt-r^z.thB^L\^K 

liniCckD, #^034 9 - 6 3 8 2 1^^^, #^03 5 6- 1 2 9 0 4 2^ 
{t^m\Z7jk^nx^^^Xo\z. /\zitil<myti^(^^M'^t^^(Di^B(Dpj±t^ 

3t5^nt#bn:^v^, zn\mmmm(Dmm^±t<'r^\zm\ -tjvm^p^ 
\z^n^m-^7.m.n0i^u.9J]^f)^M^^f)^^xh^t%^^n^t^. m^o 

<<Dx\ &t}m^(DV^^m^^M.m^fsit^'bmmzmi(^^m^t^'S^^mf}^& 

m3it:^^mizw^^^i^w\=-t}Ammw-(Dmzw\(D^mmm^^-t 

rz^m/\:=.ti2^miti^3 i\t. mmzBa-fymi^-^ntzmm^s^At. ¥ 
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mm'&m<D\^±^m^m^m\z0mizmmr^ct-^^x'^^o 

~tiAmmi^3 1-4 i(Dm^^]tf^-r^t.^mzm^-^ntzmm3 5 a • 

mmommmu. m^ij^z^^^^x. mmA:::-tiAmmi^3 ix\tw^-^ 
x$>^f)^. ?SMA-*Aeiii^4 ix^tmmmizmitbxmmmoji:^^'^^ 

-tiAmmi^3ititi^Lx. mi^xmnmmntU'DX. m:^xtmm 

:^mn<D^m/\=-ti Amm^xit. mmzmf^-^nrzmm\z^^xm!^-^ 
n^±)vm^^. i^mm\zmn^^o\zt^:it%B^b\^\ mmxm^-^ 
nxi^^'t)V(Dmmv\-tiAm7^w^mz-m\zm^-^nxiii^r. 
xm^'^nxi^^'tjvm^t. ^xomm^^^m^^^btzm'^mmxh^^ 
mmmmt)vmmm&btz^mt-t^z.tx\ /\~ti Ammmzmx^ih 
■t^n(Dm.W(Dmnf}mn.-^n. tjim^oxna^niz^n^mi^t-^jm 
^tommjiW:^^\zMib^ctt^'^mx^^o 

mib (a) - (e) \t. ^(D^m/^^-tiAmmi^o^mmm^^-rmmm 
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mi 5 (a) ~ (c) \t. mm\zi3^^xm'bv]^im< .koiz. ^sn-tju 
2T^fiK$n^m^<h^Sil■fe;^^i^^§2 ixmi^-^n^mmtf^^^mz 
mnx\^^^'^m/\::^tiAmBW(DMx$)^> mis (d) SfrSd^sv^r 

m< <i:^\z-^(Dm<Dmmz^m-^nrz^m/\:=-t}i^mmi^o:>mx^K) . m 
15 (e) \t. mMmMvimx\ w-m^-tjyM^2 2(D^\z. ^^±)m^ 
2 1 xmj^^n^mmn^\iij^^\z^m.-^tirz^m/\=^tiAm7^W(Dmx 

:^mmcnib(DM(DJ;:o\Z. -'^0/'^^->X^m±)yM^2 it^m 
M-lr;i/MS§2 2 t-^^mm-^ti^^tlzm^t^^^-^^^ iSgA-:^»A^ii^<i:b 

\z\t. }£t}m^(D:kt^^^m±)yM^2 KD'tjymmzMLxmm^m^zid 
n^^in^mit^^^^^\zt^zt-f)^^r)n^v^\ 

mi 3 (a) (b) :^mn\z^^^^/\:=-tiAmi^i^(Dm\zw\(Dmmm 
m^^LxiiKi. mi (a) (b) tmm\z. •t)yM^(Dm^u\^^zm:^\^ 
tLx. z.n\zmmm\zm^mmnxh^xm. Y^^m^vx^^^o m 
13 (a) tt, ±)yM^\zm=7r^^m. ip*>, ]i;^L/i^M©-HP5^sr^-r 

(Y-Z¥®) (DEIT^O, 11113 (b) 013 (a) <D^j^ti:± 

w^mmx^^o 

mi 3 (a) (b) tC^-ri^^A-:^A^^ji#:6 1 tCi5(.iTfl, •feJl-ilJS;^ 

\^\zm^-^nrci^i^(Dmmmz)o^-f^€^(^mM^mrsm<Dmi&^^^^-B 
mmmm±x$>-DX±)vm^ij\^\zmw.yj\^ (Y-z^pffiTfe-^xY:^ 

^^-rn\t. mi (a) (b) lC^«llA-:^A^3t{*lTiJY-Z¥® 
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mj^.'^^smimi (b) \zmt^^\zw.m^r$>^f}^^ zn\zi^Lxmi 
3 (a) (b) X'^r'i&m/\=^tiAmmi^Q ir\t. M^HMfi^n^'tiB 

m=TLx\^^^o \h\zm^n\,f. mi (a) (b) \z^-r'^m/\~tiL.m^^i^i 

X\tY - Z^mX$)-DXYy5\^\Zt(Dlh^Ktitt\Z. lUCD]M±$^.S<^« 

mn^x$>^t^. cnizMLxmi s (a) (b) X7r^Ti^m/\=^tiAmmi^ 
6ix\t. awtiumxh-DX. ^(Dm'mmmmzi^ni^x\^^^o 
mB/\~t!Ammi^e i(d^o\z. -t)im^:ij\^t\mn:^\^\zeiWiUo 

(Dh-u^-f. ^)VM^<Dmmn\t. m2\zfrsr^i!^m.^\:^tii^m'^wi\\z-h 
mLx't)vm^:^mz^\^xmm.mzi^t < mtt^ zttuK). 
m^u.^tU'DX. mi^7.tmmt(D^ui^^^^K}i^^<x^. mt\tm 

Lrzt^(Dihw><DM'^\t-^x$)'DXhmi\:bx^^xh^<. mi 

3 (b) \Z^st&MU(Dm6 ±(DF .^.bmh^li^LXh^XQj^\mi&<r^ 

:i<ht)$fs uv^o \h\zM^ni:£. aMU(Dm6i)m'^x$>-DX, p.^f)m±.^ 
Q,^i)m^x$>^o ^(D^^\z^\zm^^\z^i\:^m^ztx\ mfS7.mn 

^Tz. 't)m^ij[^t\tmmij]^\zm}^'^ri^aM^(DmeRzSB&U(D 
U7 ommm^i^n^t. mis (a) \z^s:^n^x^u-t)im^i-omzih 
n^(Dm6:Ei.zSBJ^^(Dm 0ij\^i)^^t)^/'^^'-y'p. mi 40^o\zii 
)VM^ 2 'Dm\z&mu(Dm 6 Rzs\}n&^(Dn i o-nm^^fy^n'^- y^^z 
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0.0 5 Omm, -fe;i/^^9 0 0 c p s i (D^Mnj^lZio^^T. /\-tlAm 
j^^(D^%(t> 1 0 Omm, :^cF 1 5 Omm. ^^m^^ 0 . 1 5mm(DiSI|A 

-tJL-RIIIP^ 0. 0 10~0. 1 2 Omm;ii5(.iT, -fe;i/S5^2 0 0~6 

0 0 c p s i (DlEH(Dit^6^i«^n^^Wr^<£-k;l'^^-k;L'^3iOA-* 

mmkh\^-x'^m^'B.t)^'n^hxh^z.h^^\^x\^'^o 9oocps 

1 s^A^-bMUjg, ^jAts 1 2 0 0 c p s i uE\z^\^xh}Lmhmt.n 

l|gP2 4(^Pilll?$;&^\ [^^(Di&|gllil<&^trM^T$)^i^t*c^l|gl52 3 0 

-fy^^tfnti', jS^^^llg|5 2 3(7)Pi^/?$ 0. 0 3 5mm. ^WiUi)^^ 
1 4-fe;H^1HiJ^T'75^^¥®t»cJ¥ilg|5 2 4T^'3T, ^nUf^^ 1 0-fe;H*]ISiJ^ 
T(7)Pill/f $7i^*0. 115mm, ^©[^tJ4-fe;i/^(Dm^(7)PSil)?$7{>^'0 . 
0 7 5mm(7), •k;U^S9 0 0 c p s i CD-fe;U*^iiT\ A-;^3 A^ig#:(Dn 
^(f) 1 1 Omm, 1 5 Omm, 0. 1 SmmOEI 1 6 iC^Ti^ 

itA-:^iAifllii<*:l 6 (n-vx^-r hA-;t?A^3i#:) ^f^lSlL, [rI— fe 
;i'=^iiTIwi-1^-rX(D±#:/?;^^iSMM^iig^WT^2^ilA-;^Atllit#:i:, 
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h—mmzm\^^^n^wi^!i^m^^^^Lrm^^ztf}^x^^o me (a) 
~ (c) <Dmmm\z. jftti^j^i-fflv^^n^s o (DWi^(Dm^tmM^fF-ro 
z.zi:\ me (a) \tme (c) ic^^tt^AA ' ^®$:. me (b) \me 

(c) \Zio\-f^BB'mm^^LT^^^o 
□ ^5 CIS, ;^^<{SMii?L5 2 A • 5 2 B75^*J^^$n;^c/t>7 ^ 7V- h 

5 1 tmii 5 3 7^^^'?^^$n/c«a®s§m-^ 5 4 . sin';^ u ^7 h 5 5 •f)m^-^ 

$n/iM®?L5 2A • 5 2B(Z)?LS-^7Lrf$ (A^;/ ^ y I/- hlf $) 

z tf)^x'^. zn\zx-Dxmn(DWii!,mm^mm-t^ z t-^^x^^o 

^fz.mjimm^ 5 3 \tmn^7s u >;/ h 5 5 \zm < m^o^im^Lx^ o , 
-jistcii, /\:=.tiM.mmmzm^mm(D^mmtmji^ ^(D^'i-fj^-^-t 

Jfi^fi, S:®?L5 2 A • 5 2 B, «?L5 3, 7. U h 5 SOmxCtl^bO) 

mib^mmzmL^^ti^o 

x<^w.nmmtm-jj<Dmii^ s-Zi^^hmx < ^w.n^M^^mmn\t. a- 
ti Ami^i^(DmmtMm\zmi&^tixm'^(D/\ziti Am^^mm<bn^o l 

yhb b\H\z^^-f^un(Dmno)ny>7.-f)mnx. ^^u&x\tmm^^ 
<thJ:oft^rzib\zmmf)m\f(hn^ztttji^. 
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mU[^xhM.xh~m±\zmmm^M.rzm^\zit. mi-o^^\zt^^h(D 

:^mMx\t. z.(D^oumnmm\zm^^^n^^t\z^-DX. j\-t!Am 
mi^(Dm^^^mzm^t^o ^i^m^z^t. /iy^-fu-hizm^-^ntzw 
miioK%^^mui)^<h^'bmz\^-/)^'Dxmmmzmt^^^-f)\ ^i^^a 
y ^-/u- h^^m^-/3^^^'L-u\z\^i)^-Dxm^:^m<tj-^<i:ofm^^^^ 
\t^(Dmtt^. zmz^o. nmf}^^^mzi^^^':>xwMmmim^mm 
mz^it^^x. mm-t^mmTi(Dmmi^mzmm^m\-f^:itf}^'^mtrj: 
D, 9c\zmi. m2iZ7jkLtz^z>u±x(Dmm-f}mmzmj&-^nrc^m/\=- 

^Tz. EI6 (a) ~ (c) \Z^-^n^Xo\Z. SaJL 5 2 A^IS^tliUSS 

?L5 2 Am^mz^&:m\zm^-^ti^mm^m^izmj^^n. fh-^w^onm 
?L5 2 Br^^^m-^m.izm^-^n^mmtnw.mzm^'^n^o z.olx. 
5fenig 3 . m 4 \z^Lrzm^(Dmmt^mik<Dmm^u^-^'tirzmM./\=-ti 

A^?|ji^*:3 1 • 4 1^m^Z.t^^Xt^c 

:^mM(D^m/\~tiAmmi^^^mt^\zmz'Dxm^^'bn^m^ 
zn<bmm(Dm\z^. WiHi^mxt^Mnxhnit. i^mu^o^mz 
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m-f)mpi^(Dx\ /\::i:^Ammi^<Dm^mf)m±t^z.tizr^^, t^ox, 

^:itf)n't^. ^W}Mm:^xwimmmmi^tLx-'mzmm^iim2 
5f)^^3 5%(Dn-zyx.y^ hm/\~ti i^mmmm^^^nxi^^tK *^ 

^^tf)mmx$>^. 

^-ii6]±-r^i<ht){c, mm\zm^\if}Mi[^-^n^(Dx\ mm\^^mK% 
f^m^nt&id^. mn.^H-¥\z^r)^ miT^^mmoy^ ji^-tLx^ 
nmf)^-^mtf£^. ^iim-^^s o %^m^^ tmmmmmzi5.rt ^z. 

Ell 7 (a) (b) \t. ^%m\z'^.^'i^W\:::-t! hm^^W'kWk^'^.i^my 

^)v^-tLxmwi-r^m^(D%mmm^^-tmx. ztwz^-^n^iiot^ 
Wkf-m^my ^ )V9-x\t. -mtLx. mmm-^Q. smm, ^Dvm^ 

3 0 0 c p s i , ^%<i) 1 4 4 mm. 1 5 2 mmT\ M?L^6 5 

gi* i; 8 ^m-tz-tx. m15xf)^^ll'^(D^L)mm^'M^'t^^o\z ltz 
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mz. mi\:mm^mMzmi^tzi^'^\z\t. m^Mmmm'^(D^^^mmm 

:^^m\z^s^^^/\:^tiL.mmi^^^tLi'^%^my4)Vd^-tLxmm-r 
^m'^\zio\^^x\t. ^(Dmmm^^o. 20-1. 2 ommg^tt. 
^m«5o~6oocps \m^f)^M^L^\ z.(Dm^(Dm-^x\ ^mmm. 
i^m^^mtLxm^^hnxh. mm\zMiA.o ^'Z^m^^m-fim^-^n^o m 
mm^t^o. 20mmXKim^t. mmxo)tL^m^m'^f)^:km\zi&yt 
sfc, 1. 2 0 mm ^Dhm^^tmmx(Dmn.tm^^Mmt^o:xB 
^L<t^^K ±)v^mf)^5 0 c p s i j;:0'>t^^^tmmmmn^^n^-^-t€ 

X. J£t}m^U^)lf)^^<UK)-r€^o 6 0 0 c p s i -fe 

)mnmm-f)^'h-^<UKi]^€x. mi'?"^^n'^^mx'r-)iua\zx 
y). iL)Vf}^^B\zmm^nx^^L<u\,^. 
^Tz. mi'Fm^my-(A^-tvxmm-r^m'^izii\^^x\t. isha- 

tiAm7ti^^^mz^^nimUti-h')y'y^^':^tLXWtWrLXiimi. 

^>5'i-yxr^mi}mmzt^^<Dx^^i'\,\ mn'^^^noymzt. x> 

nrzm\z^^7y yzLj^j^iz^ 0 . mm/\=-ti AMT^wy ^ ju^-o sis* 
K)f)mnLx. f£tim^f}^±^-t^. zn^(D}^j^\tmmx(D^mf}mnti 
Tzt^. &tim^f^^^^u^Mzmvrzm\zm/\::^tiAmmw^^^t^ti- 
h ij 7 y^:T^ z txiy7.^A^t¥tizmm\zf^rz-Dxmm-r^ 3: t 

mmm\z^K). mm^m\zmi^-^nrzmmi^^tm:»7.t(DmmKmt^^m 
mmm^m(Dm^. i&mK^^mf)m±h. m-^7.WLmf)^m^z±^ 
Lmmm\i\zm\\x$)K). mzx.>i;>0zi-)v \^ihW]\M.mxo)m%^^^^ 
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m-^n^fzib. Hc, NOx, comium^. m^(D/\r.tiAm7ti^^i)h 

^<f^y). nn\z. um^^Ki}z^Lx^m\:\^tzfm(D^m\zM. 
mtthjdmm^m.-(:^^tzib. ^\zmM(Dmii^\^'mL^v^^n\^iit)VM. 

■\-'^tm%'^^mz'^^tz\'^(D^ll%\zL. :^B^MS®(D-fe;i.iiS§aiAO 

mz-^L}vmm.n^m\Bi-^^^xmt^'^m%^mmr^mwm\zn^-ir^ z. tt^ 
^vi, z.(Diiof£.y ^ )v^-mmz^^ijm'(:\t. mmmM'^mm.p^mii 
mzmM^f-^mmmm-^tzt^. -y ^ )v^-m'^w<j^^tim^iim^mLx 
b^e»o z(Dm^. ^mmzmkLfzmL'f'^mn^y ^ )v^-}Lm\z^x. 
^fifz\^-'^~-\z^^mi57.i]m\z^K}m'm^^t^m^n\^\ y^)v^- 

0, y ^ )\'^-(D±.m\zm\:mk^m.WLx. ^oMi^f^ffltCckO, 

ti^^. zn^(Di^mx\t'm±^x\z]£ti^^(DMm^m.n^z.t\m.^< . 
^tz. n±Wiiz\t7y'ya.f&^tmm\zmmvx^^<(Dx\ mmmz\tt)v 

^^HJTfi. ±IBtfc^^fci:iai 7 (a) (b) tC^Tz^M/N-:^ A^^ii^: 

17 (»i^i^*ffl7-Y;i':$'-) \zm^x. ii^m/\-ti A^mwizm^um 
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CDP^^J?^^. 0. 0 10-0. l2Qu\T[mB.t-r^Z.ttim'^h^^o Z 

mu^i^mt^m^^zmmtu^mm^mit^mix^^. mm^o. im 

m(Dm'^\z\t. n-r€^ tm^mmTxmmim$>^^^\m^^<D±^u 
i5.T^m<rztd^^b<fi\^\ 

^Tz. ■t)i'^m\t2 00~3000cps i m^t-T^^lt-fj^^L^^^ 

mmm-^^n<r^z.ttmm\z. mm^is^r^m-^^zmmttii^mm^ 
Mit^mmxt. ^Tz, /\-tii^mmmz'mt<si^m^m^-$n^o m\z\t. 
GSA i^mm^mm) i}^^^\z±^<tn. x tmm<Dmm^^hmi)^\^ 
±t^o-\i)i^mm2 0 0 c p s i j;:K)'>u\^^tmmmmm-f}^^\^^t€x. 

^F^\^^xh±)im^^mi}\it^uE^^mt^jim\t\^±'r^f}^. i o o o 
CPS ihrzy)u±\zu^tmmmmmtmn^tti^. -1jx\ 
A-*A^jg^^fflVi^i:, 1 0 0 0 c p s i htzKi^mxx^mmwit 
^j]m\tmii% tu^m^-Dtz. Lij^vtaf)^'^. ^)vm^t^3 o o o c p s 
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m^Pt^^^. 1 0 0 0 c p s i $)rzr):^^^i^pm'^^^f)^'>t^<tj:Ki. 3 0 

oocps I $>rzy)-f)^i^M\zo^-f^<u^, 7^timm^n^^<u^ztx% 

mmBMt(D^fmmi}^i^±t^<D-^. lOOOcps i~3000cp 

t)Vmm<D^^^^^mnGSA (Geometric S 
u r f a c e A r e a) ±.)\^^^m\^\zm^m±t^i^^. 10 0 0 
c p s i hfzKit^^mi^^'^^^ti^fh-^ <tiy) . 3 0 0 0 c p s i SfcOTi^ 

< G sAmmzi^\^iS7.'^=f-tmm^^t<D^mMm-h'^ 

mi^-t^(Dl!. 1 0 0 0 CP s i fefcO^T^i, il^ti%%U.'> tGS Am 

■X(Dnm)]^\z^K)mmmm^ij^\^±.-t^t%x^n^. bT^i^b, lo 
0 0 c p s i hfzy)^mxht. 7\^tim.%w>tGs Am±(DWi:^o^'^ 

mw:tmm\zM. frnj^w^mzfi-Dtz^zhh-mt^x^ti^. 
D , -^\z-^z)Vii^iium^m\:th:itri57.^=f-tmm.^m(Di&f!k^m-h^ 

±^\Z^mtti^(D-V. 1 0 0 0 c p s i ^tcKi^^?LX3 0 0 0 c p s 

i htzK>-^xhf^mm\:'i^m.\p\}Lii^m^^-^\ztii^ti\^t^x^n^o 3 0 
0 0 c p s i htLy)^m7i^ t±.%z<DG s Am±\zx^m)}^xmn-^ 
\zfi-Dtzt%xib>ri^-h^. fmunm^miiwr^^tx. ^^u^<D^m 

018 (a) (b) \t. ifmmz'^.^^ikw\:^t}hmm^^m7.mm 
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Mm-»7.mtmPAmmwtLxm^^^t:^^rt^. mis (a) turn 
(DW%±i^m\z^w\=-tiAm^i^i 8. Wi^(Dm%Tmm\z^mm/\:=-t! 
i^mTtW2 8 ^m.n\z'DU^^X'-'O03>n-:^-p<i\zi^mi^tzm:^xmt 

^1 S\t. ^^t)^^Mm<DL i gh t -o f f ^H&^WtT*5D, X>x> 

mzid\i^^'^m(Dmm^^m\zfsm\:^^m:^x^^(D:nm^^^m\:-^^ 

12118 (b) tc^tcfc^tl. -c>(Z)=i>A'-^F^{liRifrt-r^(^T(t7'ci<. 

T^^o zo\^^'Drzm-^7.m\:mf&mnyj'^-:^'y7.i'-u9 8x\t. nwiM 
(Dm^^(Dmm\zii\^^x^^mf}^m-t(Dx^^iy^^o mm/\:=^tiAmiti^i 

^19 (a) n^Tck^ic, mw\=-tiA^7^^i9m^mm/\=-tiAm 

^Tz. mi 9 (b) \z^-r^o\z. '^mm\zmm/\=:.tii:.mmi^i9^m 

132 0 (a) (b) tt, i^^B^\z^mm^\^tiAm7^i^^u^^:^mtmm 
02 0 (a) \z^t.^o\z. m^$>^^^\t±mm\zmm^i^tLX(Dmm 
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m2o (b) (DXo\zmumi^ty^ )v^~^i'D0^m^-7.8 9\z 

ommmm^w. mz^W}Mm:^7^mmmmuwtLxBm\zm^^i^n 
^m. /\:^tiAmmmzn^f-^'-i^Lxmn.mzmm.^^^m-t^m^7. 
^{bvxxA, ^Tzit. /\:=-tiAmmi^^m^^x$m^m:fy7:-7 (Non 

-thermal Plasma) ^T-T ^ nigJJ{my^XT{i J; 

z.tmxt^o 

•^xm\:xm^-^nx^^^^Knni-mmiz,i:^^m^Mmij^<Dmi^x^ 

^mmr^t, ^-u>ti(Dmf t^m(Dmmji^\zxy)m'^^^mn(D'i& 
mx(Dmt&^^^ib^z.tf)^x^^o z(Dmx\t. fy^^<y)M^^rz\^-± 
y^<Dmm/\=-tiAmm^4o^m\^^x. ^(d^\z. ^^nn^nms 9^ 
wx-t^mTttu-DX^^^, ^tc. ^w\:=^tiAm7^i¥4 0(D±)\^\H\zm^^ 

^tz.. m2 2\z^.txo\z. mm/\^tiAmj^i^4o\zm}£nu3 7t^^ 
/-^jvxmzMm&^^^-r^^tx.m^T^m^n^n^hxy'yx-^itb. 
m-^'7.\z^f^^n^m\tm (yz^tDV) \z<i:^mitKfiB^E^'r4¥m^my° 
^xt, $)^^^\t. -^^ ^n^i^mnuiz(Dy°yx^\z^^ijm^MmLrzm 
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^\ZXi)~M^)}^^r$>^. h;i/TU> (Tou rma 1 i ne^^S) fi5c 
X t> - 3 > X X A i 0 ^ t^i^ =b # ;^ b n ^ ^ tS[ M V X T- 

A, sfcJi. piMMmji<i:L.T^*5n^s^i«5^-^M (PEFC) m^m 
h.x\t. m:^n.^(D^nmm.^7\zmx-^ti^^^ -^mf^T.. 

7 2 i:iJ^<&S^S$-&Tm^^5JDai1-;i<!:7&^\ 3icK§5 6 3 (D^i^, r^V^T 

^/c, mmz'imn^T.^v^ ^^\z^^^xh. -mz\tti-tsy% 
i^w\~tii:.mm^^m^^^z.txm)]m\:t'tti\z 

8i:7K1^75^*JSMA-;^A^it^^fflVifcMi«l^<£®3iT^J;-5tC7^j:oTV^ 
FC) ^^m^tl*5ViTt)|5l^iT^^o 

mT&<^m-^7.m\mt\ziiy).^W]-^m'j^\zm\^^n^^^(D?}^uibr^ 
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f}^^(Dimm^i^^^hmihmmf)m>^-^nxtx\^^^o 112 etc, 

w^^^b 9<Dmi^^yj}^mzm\'r^j^nt-u-i^3>zyX7'A\zh. m 

mmmmitLxhmmi\:-^tixiio.y>ts-)i'^m^i\zmm-^nxiiO. 
mnmm\z\t7)i^^^m^mt:>nx\^^^f)^. m2 7\zm-rxou^>}^-f 

y^/'^^JVX-h^W^^-tl AmmW 2 6 tr^ C tX\ ^yi^s y^^Mtb 

i^-h^fflv^T, 01 (a) (b) umo±mm^i^mzm^-^ntzw.w\~ 

^tz. itiSiffltUT, mmzWL^(D%m(DU\^^t)v^^(Dmm^^i}^^-:^i^ 
x'^mhfz. ^mLfz^mmi • 2Rzs]tm\i\t. m^m-^ : 0. 0 9mm, 

: 4 0 0 c p s i (6 2m/ cm^) . /N:i:^ : 1 0 0 
mm, Amj^W^^ : 1 5 0mm, : 0. 2 5mmT$)D, ?^ 

m.\zid\'f ^^mm\tm^x 0 . 2mm (Piiij?$cD*^2fg) x\ ±.)im^yj\^ 
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uii. w.\zit^m2tLx. ni:'mmm-^-J:-^)i^mf}^9 0 0 c p s i (1 

>v>{rc];^ 8 5 ot:x 5 omf^(Dji-i^>^mm^mLx^^^o 

1:4 0 o-b;KDM^(a<hitfebT. A-r \iuti-ts>{uc).-mtmm(c 

O), mmmim (NOx) CDg^a:l*;6^*;^*S{Ci£M-r^;ii7^^*5ll^$nfco s 
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'^mm.-^%%\^fLh.^^. mi\zw^-^t\-^^o\z. hc^cd^x^^vh 
\xmx^'o. ^Tz. ]ti^m2t]t^xh. mzcotNOxmt\im\z-o 

xnxDi^mmxm^L. 7i^^xmiDm&!£m^n^umx$>^. □>a' 
-^0mmz/\=.tii:.mmm^^mm^m^n^m^(DEEm^mum^mm 

^(Dmm&timx^.-^n. ^mmA^W]m^m^my(D^mMm^ (jas 
om) M5 0 5-8 7T'^^$nTi.^5o ^W]Mmiixmmmm::iy^'^ 
as> A^tiAmmi^^^mm^miz^^^^-y'^mm^WimL 

ut. /\-tiAmi^i$^\z. mi^^<D^^m\zmm't^mm<D^m'^'t}m 
"^-o^^um^^^-r^t. "tcDU^^mmi^j^stLxitt^^m^^mxm 
mt^:it\zxb^(Dt^^ibn^o -yj. mm^^mmzm^-^tifzmmm 
1 cD^'&tcn, ^m\z^^j£mti<D^mv\=.ti Ammi^±i^xm:i^rzib 
\z. m.m^mfjmibibnx^^^'bot^^ibn^o zo^ouwM^zm-i^t. 
mmm 2 mmM 1 tttmm 1 to^rBWu^^^mbtz. 
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